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In  connection  with  observations  in  this  laboratory  upon  rabbits
with an experimentally  transmitted  malignant disease,  and  as an aid
to statistical study, an attempt has been made to develop an index of
malignancy  whereby  a  numerical  estimate may  be placed upon the
severity  of  the disease.  It  was found  necessary  to  employ a  double
index  consisting  of  two  figures,  one  referring  to  the primary  tumor
and the other to metastases.  The primary  tumor was  evaluated  on
a volume basis and the metastases according  to distribution.  It was
felt that as  regards  the primary  tumor,  the measurement  of  volume
can  be  expected  to  indicate  quite  precisely  its  capacity  for  local
development,  and the number of metastascs would signify the capacity
of the tumor  cells  to  gain  access  to  and  survive  in  distant  organs,
These capabilities are fundamental  qualities denoting malignancy,
A very considerable  number of tumor-bearing rabbits  has now been
dealt with by means of the index, and it has been interesting  to note
the close  agreement between the evaluation of malignancy  as rendered
by  the  two  figures  of  the  index taken  together  and  the  impression
derived  from  the  frequent  clinical  observations  and  the  autopsy
records.  The  data  obtained  have  proved  of  assistance  in  tracing
variations  that  occur  in  disease  severity  among  individuals  and
groups.
Not only do  the indices  lend  themselves  well  to  the study  of  the
variations in the severity of the disease as  a  whole, but, taken  sepa-
rately, they furnish a quantitative  expression of the relationship that
exists between the two components of the malignant process,  the pri-
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mary tumor  and  the metastases.  It  is the  purpose  of  the  present
paper to approach the subject from the latter standpoint.  The accu-
mulated material  will  be  examined  with  particular  reference  to  the
indices of malignancy, and an endeavor made to arrive at conclusions
concerning  the  relationship  existing between the growth  capacity  of
the primary tumor and the distribution of metastases.
EXPERIMENTAL.
Materia.-The tumor which forms  the basis for this study arose  spontaneously
in  the  scrotal  skin  of a  rabbit being used  for other experimental  purposes,  and
proved fatal to that animal.  We  have preserved  the tumor by successive  intra-
testicular transplantations  in  rabbits.  The  reader  is  referred  to  previous pub-
lications  (1-6)  for detailed  descriptions  of the nature of the tumor  (epithelioma)
and  of  the  disease  which  it produces.  Suffice  it  to  say  here  that it  is  highly
malignant  and metastasizes  widely by  way of  the lymphatics and blood stream,
The  disease  is strikingly  similar  to  the  malignant  cancer  of  man,  but  differs
therefrom  in a much more  rapid  course  and in  the frequent occurrence  of spon-
taneous recovery.
A group of  128  rabbits was used  for this study.  Among  these were  some of
all common  breeds  and of ages  ranging from  6 months  to  3 or 4 years.  Caging
and feeding  routine was  uniform  throughout.  Each  animal was inoculated  into
the  right  testicle  with  0.3  cc.  of  a  tumor  cell  emulsion  prepared  from  tissue
freshly  removed  from  stock  tumor  rabbits.  6  days  after  inoculation,  a  time
when the cell emulsion had given rise to a palpable primary tumor in all rabbits,
measurement  was made of the tumor in two dimensions  with  a  vernier  calipers.
From  these  diameters  the  volume  was  calculated  approximately,  expressed in
c.mm.  The  volume  of  the  primary  tumor  was  obtained  in  this way  every 3
days  thereafter.  Rabbits  moribund  with  the  disease  were  killed  with  ether
anesthesia  and autopsied;  also,  all rabbits  surviving to  60 days  were killed  and
autopsied,  At autopsy  a  count  was  taken  of  the  number  of organs  presenting
gross  metastases,  a uniform  basis  of  counting being  used in  all  cases,  and  this
figure was  recorded  as  representing  the  distribution of metastases.
The group of  128 rabbits  represented  three  entire experimental  series.  Series
I consisted  of 67 rabbits,  inoculated Nov.  15,  1923;  Series  2 consisted  of 30 rab.
bits, inoculated Jan.  17,  1924;  and Series 3,  31  rabbits, inoculated Mar.  1, 1923,
Taken as  a  whole,  Series  1 presented  clinically  a relatively  low grade  of malig.
nancy,  Series  2 a  fairly  high  grade  of  malignancy,  and  Series  3  a  malignant
behavior  of extreme degree.  54  of  the rabbits  were not interfered  with  in any
way  besides  the  tumor  inoculation,  but  the  remaining  animals  were  subjected,
in  addition  to  this,  to  a  variety  of  artificially  imposed  conditions.  Thus,  27
rabbits  were  thyroidectomized  a few  days  before  inoculation,  12  were  partially
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thyroidectomized,  25  were thymectomized,  and 5 were inoculated  with embryonic
rabbit  tissues prior  to inoculation  with  the  tumor.
Method of Analysis.-Separate  analysis has been  made of each  series of rabbits
for  the  reason  that  the  series  were  run  at  different  times  of  the  year,  were  in-
oculated  with  tumor cells  from different stock  sources (although  of like variety),
and  displayed  malignant  behavior  of  quite  different  degrees.  Each  series  is
analyzed graphically  by means of six  charts.  The charts for Series  are  assem-
bled in Text-fig.  1, those for Series 2 in Text-fig. 2, and those for Series 3 in Text-
fig.  3.  In  each  chart  every  rabbit  of  the series  is represented  separately  by  a
column  erected  upon  a base line;  the position  of  the column  on  the base  line is
determined  by  the  size  of  the  primary  tumor  (expressed  in  c.mm.),  and  the
height of the column  is determined  by  the distribution  of the metastases  found
at autopsy  (expressed  in  the number  of organs  involved).  The  charts for each
series  differ from  one another  only  as  regards  the time at which  the size of the
primary  tumor  was  measured.  That  is,  Chart  2  is  based on  the  size  attained
by the tumor on  the  15th day  after inoculation,  Chart  3 on  the size  at the 21st
day, Chart 4 at the 33rd day, Chart 5 at the 40th day, and Chart 6 at the 60th
day.  Chart  1, on the other hand, is based on  the maximum size reached  by the
primary  tumor,  regardless  of  when  that  size  was  determined.  The  individual
column  heights remain,  of course,  unaltered  from chart  to chart.
By  means  of  this  system it  is  possible  to  examine  the  relationship  existing
between  the magnitude  of  the  primary  tumor  at  any one  time  and  the  ulti-
mate distribution  of  metastases  from  it.
Results.
Individual Behavior.-A general  survey  of  the  charts  brings forth
at once two striking facts.  In the first place,  the severity of the neo-
plastic disease as  a whole  is extremely variable.  Secondly,  the rela-
tion  between  the primary  and  secondary  phases  of  the  disease,  as
indicated  by the relation of the heights of the columns to their posi-
tions on  the base  line,  is  also  extremely  variable.  That is, animals
possessing  primary  tumors  of  equal  size  differ  greatly  in  degree  of
involvement  by metastases;  and,  conversely,  animals  with approxi-
mately equal metastatic involvement  frequently  display marked  dis-
parity  in  the  size  of  the primary  tumor.  A  few  specific  instances
drawn from the charts will serve as illustrations.
In  Text-fig.  1, Chart  2,  Rabbit  A  possesses  a primary  tumor  measuring  500
c.mm.,  and  Rabbit  B  a  tumor  of  410  c.mm.  If  these  two  cases  are  followed
through the charts it will be found that their primary  tumors enlarge at approxi-
mately the  same  rate,  so  that  at the  end  of the  experimental  period  (Chart  6)
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the  tumor of  the first measured  1,580  c.mm.  and the  tumor of  the second  1,590
c.mm.  Nevertheless,  at  autopsy  the  metastatic
B was six  times as severe  as that in Rabbit A.
involvement  found in  Rabbit
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In the  same series  (Text-fig.  1) are  Rabbits  C  and  D.  The  primary  tumors
of these  animals developed  much more  slowly  than  those  of  the  pair just  men-
tioned and at the end of the experiment measured 390 and 450 c.mm. respectively.
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Rabbit C presented,  at post mortem, eight organs  extensively invaded by metas-
tases and  Rabbit  D showed  no  evidence  of ever having  had  a metastasis.
In  Text-fig.  2 are  two rabbits,  E and F,  both of  which presented at autopsy
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widespread  and  equally  extensive  metastasis;  yet, it will be  seen from  the  charts
that  the primary  tumor  of the  first measures  only  370 c.mm.  in  Chart 4, while
the tumor  of the second  in  the same chart  is registered  at 1,530 c.mm.
This  irregularity  of  behavior  among  individual  animals  requires
that the study  of group  behavior be undertaken  with great  caution,
and  on  this  account  methods  have  been  employed  for  statistical
analysis of  the material  which retain  the individual  elements.  The
use of averages with data of this sort may be very misleading.  Atten-
tion will be paid in the following analysis only to  certain  broad  tend-
encies  that  are clearly discernible  in the groups  of  animals  as  they
stand  depicted separately upon the charts.
Group Behavior.-First,  there is  evidence as to the relative  malig-
nancy of the tumor in the three series of rabbits.
A  rough  comparison  of  the  text-figures  impresses  one  with  the  considerable
differences  in  the  severity  of  the  metastatic  involvement  in  the  three  series.
Also,  the proportion  of  animals appearing  in Chart  6 of each  text-figure  as sur-
vivals indicates  differences  in mortality  rate.  These  two manifestations  support
the clinical  impression  referred  to above,  that Series  1, as  a  whole,  presented  a
mild  form of malignancy,  Series 2 a  fairly high grade of malignancy,  and Series 3
a malignant  condition  of  extremely  high grade.
Second, there is to be seen in the charts a tendency for the  severity
of metastasis  to conform  to certain  relationships with the size  of  the
primary tumor.  These may be traced  in each  series as follows:
In Charts  2, 3, and  4 of Text-fig.  I  the  average  height  of the columns  is seen
to increase  progressively,  reading  from  left  to right.  Inference:  In  this series  of
rabbits,  in  which  the  disease  had  a  low  grade  malignancy,  the distribution  of
metastases  was  roughly  proportional  throughout  to  the  size  of  the  primary
tumor,  especially  in the early stages of the disease.
In Charts 2,  3,  4, and 5  of Text-fig.  2 there is likewise a steady  increase in the
average  height  of  the  columns,  from  left  to  right,  although  in  Charts 2 and 3
this  increase  holds only  up  to  a certain  point  and then a slight  decrease in the
heights of  the  columns  occurs.  The turning  point  in  Chart 2 lies at about  800
c.mm.,  and  in  Chart  3  at 1,050  c.mm.  Inference:  In  this  series  of rabbits,  in
which  the  disease  was  moderately  severe,  the  distribution  of  metastases  was
roughly  proportional  to  the  size  of  the  primary  tumor,  especially  in  the  early
stages of  the  disease.  An exception  to  this rule occurred  on  the  15th and 21st
days  after  inoculation,  when  those  rabbits  possessing  primary  tumor  above
certain  size  limits  presented  a  tendency  to  an  inverse  relationship  between  the
two  components  of  the  tumor  process.
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In  Charts  2,  3,  4,  and  5  of  Text-fig.  3  the height  of  the columns  increases
steadily, from left to right, up to a certain point in each chart, and then decreases.
The turning point in Chart 2  is at 620 c.mm.,  in Chart 3 at 570  c.mm.,  in Chart
4  at  1,020  c.mm.,  and  in  Chart  5  at  930  c.mm.  Inference: In  this  series  of
rabbits,  which  was  affected  for the  most part  with  a  very  severe  form  of  the
disease,  the distribution  of metastases  was also  roughly  proportional  to the size
of  the primary tumor,  especially  in the  earlier  stages  of  the disease.  An excep-
tion  to  this  rule  occurred  here,  too,  among  those  animals  possessing  primary
tumors  above  certain  size  limits,  for  they  presented  a  tendency  to  an  inverse
relationship  between  the  two  components  of  the disease.
From a  comparison  of  the corresponding  charts of Text-figs.  2 and 3, we may
infer that the  size limits at  which the change  in  proportion  took  place  from  a
direct  to  an inverse  relationship  were  lower  under conditions  of extreme  malig-
nancy  than  under  those of  moderate  malignancy.
To summarize these points, we may say that during the more  active
stages of the disease,  the relationship  between the size of the primary
tumor  and the  distribution  of metastases  tends  to  be a  direct  one,
unless  the conditions  be such  that the  disease is running a  course of
high or extreme  malignancy for the series as a whole, when the  direct
proportion gives place to an inverse one among those rabbits with the
larger  primary  tumors.  Also,  the  change  from  the  direct  to  the
inverse relationship  takes place at a level  of primary tumor size  that
is lower the more severe the existing conditions  of malignancy.
There  is  a  third feature  to  be  discerned  in  this  study  of  mass
behavior that is sufficiently well defined for mention; namely, that of
differing rates of growth of the primary tumor.
In  Chart  2  of  each  of  the  text-figures  the upper  limit of  primary  tumor  size
is the same, 900 c.mm.  In Chart 3  the upper limit is  quite different  in the three
text-figures,  for in Text-fig.  1 it lies at 1,960 c.mm.,  in Text-fig.  2 at 1,500 c.mm.,
and in Text-fig.  3 at  1,090 c.mm.  In Chart  4 of each  series  there is still greater
difference  in  the size  limits  of  the  primary  tumors;  in  Text-fig.  1 it is  situated
at 2,500 c.mm.,  in Text-fig.  2 at  1,700  c.mm.,  and in Text-fig.  3 at  1,350 c.mm.
These variations  in  the  rate  of  tumor  growth in  the three  series  of  rabbits  are
brought  out not  only  in  the  size  limits of  the primary  tumors,  but  also in the
behavior  of  individual  primary tumors.  As an example,  in  Text-fig.  1 the  pri-
mary  lesions of Rabbits G and H, the most seriously affected members of the group,
showed  an increase  in size  of  160  and  178  per cent,  respectively,  in  the  period
between  Charts  2  and  4;  and  in  Text-fig.  3,  of  two  severely  diseased  rabbits,
the  primary  tumor  of Rabbit  I increased  only  70 per  cent  in  the same  period,
and that of Rabbit J actually diminished  slightly  in size before  the death of the
animal.
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It  is,  therefore,  quite strikingly demonstrated  by these  data,  that
up to  the  15th  day  of  the  disease  the  range  of  size  of  the primary
tumors in the three groups of animals was the same, and that from this
point on the rate of growth  of  the more active tumors  in each series
changed from series  to  series  inversely  as did  the prevailing  degree
of malignancy.
Little  attention  has been paid  in this study to  Charts  5  and  6  in
the text-figures, and the reason for this is that at the late stages of the
experiments  the  surviving  animals  are too  few  for the  purpose  of  a
mass analysis.
DISCUSSION  AND  CONCLUSIONS.
In placing a proper evaluation upon these statistical results we are
assisted considerably by the uniformity of circumstances that exists as
a background for the experiments.
The biological characteristics  of the tumor have  been carefully studied  through
forty generations.  The initial  processes  of the disease are  uniform  in all rabbits
inoculated  by  the  routine  method,  to  the extent  that  the  tumor cells  that  are
introduced  begin  immediately  to  proliferate  and  to  invade  the  surrounding
testicular parenchyma,  including  the blood  and lymph  vessels.  As early  as  the
14th  day of the  disease microscopic  examination  of the peripheral  tissues  reveals
emboli of tumor  cells lying  at various  points  in the vascular bed,  i.e. the sinuses
of the  regional  lymph  nodes,  the  capillaries  of  the  lungs,  the  glomerular  tufts
of the  kidneys, etc.,  and  there  is every  reason  to presume  that practically  every
rabbit harboring  a primary  tumor in  the testicle  is exposed  at an  early stage  to
an extensive intravascular  dispersion  of malignant  cells.
The  environmental  conditions  were  the  same  throughout  in  all  respects,
except  that  the  three  series  were  run at  different  times.
The rabbit stock  used  in these  experiments  was selected  and matched accord-
ing to  breed  and  age with  great  care,  excepting  those  groups  containing  exclu-
sively  very  old  or  very  young  rabbits.  The  results  in  these  special  groups,
together  with  those which  received  operative  interference  of one sort or another
before  inoculation,  serve  to  strengthen  the  validity  of  the  conclusions  to  be
drawn since  they  fall  directly  in line  with  the behavior  of the others  from  the
standpoint  of  this analysis.
Upon  this  background  of  uniformity  two  features  in  the  data
obtained  stand out  most  noticeably,  i.e.  the  great irregularity  in
the severity  of  the disease  as a whole  among individual animals, and
the  equally  pronounced  irregularity in the  quantitative relationship
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between  the  primary and  secondary  parts  of the  disease  process  as
they manifest themselves in individuals.  The first of  these phenom-
ena may be accounted  for on the  basis  of  variation  in host  suscep-
tibility to the disease in its entirety.  Discussion of this subject is not
within the scope of the present paper.  The second apparently has to
do with differences in host susceptibility to the two principle divisions
of the disease, for the efficiency  of the mechanism of resistance  against
the inroads of the primary  tumor evidently  does  not  always  parallel
that of resistance  against metastasis.
The  contrast  is most  striking  between  the  picture  presented  by  one  rabbit
carrying  an enormous  tumor of the testicle  and  a multitude  of metastases  scat-
tered through practically  every organ  of the body,  and that of another  rabbit of
the same  group which  has a primary  tumor of the same great  size and  yet pre-
sents not  a  single  gross  metastasis.  Both  of  these  rabbits  are  deficient  in the
ability  to suppress  the primary  growth  and both  have doubtless  been  subjected
to  a  widespread  dissemination  of  tumor  cell  emboli.  The  embolic  cells  of the
first rabbit  survived  and grew  readily  in  the  peripheral  tissues,  but  the tumor
emboli which  were liberated  into the circulation  of the second rabbit have shown
not  the slightest  signs of  survival,  for, not only  are  no peripheral  tumors  to  be
found  in  this  animal,  but  minute  examination  of  the  tissues  fails  to  discover
cicatrization  or  cellular  infiltration  at  points  where  tumor  deposits  are  most
common.  One is  led  by these  observations  to  the  inference that  the second  of
these rabbits,  while  equally  as  deficient  as  the first  in  the  ability to  check  the
local growth of an organized tumor,  is possessed of a means of defense, not shared
in equally  by  the other,  which  operates  to  prevent  the survival  of recently  de-
posited  tumor  cell  emboli  before  they  have  had  an  opportunity  to  invade  the
peripheral  tissues  to  any degree.
If a rabbit of the type of the  second animal just described be  autopsied at an
active  stage  of  the  disease,  embolic  malignant  cells may be found in the periph-
eral  capillary  beds,  and  the  great  majority  or all of these  emboli  are seen  to
be  contained  in  thrombus  masses.  Indeed,  any  tumor-bearing  rabbit'  sacri-
ficed  at the  2nd or 3rd week  will show microscopically  a certain proportion  of the
recently  deposited  metastases  still  retained  within  the  lumina  of  the  smaller
blood vessels and embedded  in clot.  Schmidt  (7)  has described  a similar throm-
bus  formation  about  metastatic  tumor  cells  in  human  cancer.  It is  probable
that the  capsule  of  fibrin  which  immediately  encloses  the cells  is  an  important
factor in the  front line of defense  that these animals  seem to possess  against the
survival  of  blood-borne  tumor deposits.  This  thrombotic  wall  probably  inter-
feres  more or less effectually  with  the implantation  of the tumor  cells upon  the
'lPearce and Brown  (5),  page  347.
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capillary  endothelium,  not  only  passively  by  exclusion,  but  also  actively  by
strangulation  of  the embolus  as  the clot  contracts in  the  process  of coagulation.
It would  appear,  therefore, that  the normal  animal organism  is equipped with  a
non-specific means  of defense  against  living foreign particles  in the blood stream,
which  is  in nature little more  than  the embrace of the  embolus  in  the  grip of a
contractile  capsule  of fibrin.  It would  follow  from  this, that the  degree of re-
sistance  of  metastasis,  as  far  as  the  successful  implantation  of  tumor  cells  is
concerned, depends in part at least upon the integrity of the mechanism of coagula-
tion of the  blood, particularly  that which  has to  do  with  the  firmness  and  con-
tractibility  of  the  clot,  and  upon  the  ability  of  this  mechanism  to  retain  its
efficiency  under the strain of a progressive,  debilitating disease.  We have found
changes  in the coagulability  of tire  blood, especially  as  regards  clot  retractility,
in  animals  displaying  an  actively  advancing  tumor  process.  The  studies  of
these  changes  made  thus far  (8)' have  indicated  their  coincidence  with, the  de-
velopment  of blood-borne metastases,  even as early as  the  2nd  week,  and from
other  standpoints,  also,  an  intimate:  connection  with  the  phenomenon  of
metastasis.
Whatever  the  agent  or agents  that serve  to protect  the  host of a
malignant tumor against the development  of metastases, the efficiency
of the protection  thus  afforded  is demonstrated  by  the  evidence  of
the present analysis  to be  frequently  disproportionate  with  that of
the other defense factors possessed  by the body against the  tumor.,
From the standpoint  of group behavior the  first conclusion  drawn
from the statistics has to do with  the differences in the malignancy of
the tumor displayed in the three series of rabbits.  The tendency  for
the severity of the disease, taken as a whole, to vary from time to time
has, been recognized  from  the  beginning  of  our observations,  and  a
coincidence  has  been  found  with  alterations  in  meteorological  con-
ditions.  The problem is being treated in detail in other publications
(9-11).
As  concerns  the  relationship  in the  mass  between  the size  of the
primary tumor and the distribution  of metastases it appears that, for
the. most part, in all three series of rabbits these. two divisions of the
disease were  proportional.  However,  the relationship  was found to
be disturbed in certain groups of animals, for in Series 2 and 3 a group
of rabbits with primary  tumors above  certain size limits displayed a
reduced distribution of metastases.  In addition, in these same groups
of animals there was a reduction in the rate of growth of the primary
tumor.  Both manifestations  were more pronounced in Series  3 than
in Series 2 and disappeared altogether in Series 1.
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It  is not surprising to find that a direct relationship  predominates
between  the extent  of  the  primary  and  secondary  lesions,  for  this
corresponds  to the  rule  of  cause  and  effect.  The  more  active  the
growth of the primary tumor the more abundant the dissemination of
emboli and the  more  trying the tax upon all powers  of resistance  of
the animal.  On the other hand, the occurrence  in  certain groups of
animals of a  tendency to the  reversal of this relationship  and, at the
same time, to reduction in the rate of growth  of the primary tumor is
not  so  easily  explained.  And  when  it is  also  appreciated  that  the
reduction  in the distribution  of metastases and in the  rate of tumor
growth becomes more pronounced  from series  to series  as the general
condition of malignancy  of the series  increases, we appear to be con-
fronted by a paradoxical  situation, in which  there occurs  an inverse
relationship  between the extent  of the lesions produced by the tumor
and the degree of malignancy prevailing for the series as estimated  on
a clinical basis.
This  paradoxical  circumstance  appearing  in  certain  groups  of  rabbits  might
be  explained  on  a  basis  of  malnutrition,  i.e.  that  accompanying  these  highly
aggressive  disease  processes  there is  an  exhaustion  of  available  nutriment,  and
that consequently  lesions  of larger proportions  are  not  able  to  develop.  There
may be, indeed,  an element  of this nature in the production  of the phenomenon,
but  its influence  is  probably  subsidiary,  because  the manifestations  under  con-
sideration  set  in  at a  stage  when  the  animals  were  still  fairly  well  nourished.
The  manifestations  were  well  defined  and  abrupt.  The  boundary line  between
this group of  animals  and  the  rest of  the  series  was  distinct;  the  course  of  the
disease  progressed according  to expectancy  up to the end of  the  2nd  week when
the rate  of  the  primary  tumor  was  suddenly  reduced.  It has  been  observed,
furthermore,  that  special  symptoms  and  signs  are  likely  to make  their  appear-
ance  in  these animals;  at about  the  2nd  or  3rd  week  after  inoculation  rabbits
with  rapidly growing  tumors may  present slight lethargy  and develop a marked
edematous  swelling  of  the  scrotum.  The  edema  increases  to  a  maximum  in
about  24  hours,  persists  for a  few days,  gradually  subsides,  and shortly  there-
after  the disease gives definite  evidence  of following  one of  two divergent  types
of behavior, either rapid  recovery  with  necrosis and absorption  of the tumor,  or,
after a period of  retardation,  quite  rapid  acceleration  of  the process  to a lethal
outcome.  In either event the amount of tumor  to be found at autopsy frequently
falls  short  of indicating  the severity  of  the disease  Coincident  with  the edema
there have  always taken place,  as far as  this point has been determined,  marked
alterations in  the  coagulability  of the blood,  and it would  appear  from the con-
currence  of  these  two manifestations  of physical  disturbance,  i.e. scrotal  edema
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and  reduced  blood  coagulability,  with  the  onset  of  the  changes  in the  rate  of
growth  of  the primary  and  secondary  divisions  of  the  disease  as  shown  in the
charts, that  all of  these phenomena  are  related  in some  way.  It  would appear,
also, that  this group of manifestations has  to do with alterations  in the virulence
of the disease,  referable  to the  tumor or  to  the host or to  both.  That the  host
is the  factor  chiefly  concerned  in  initiating  these  alterations  of disease  severity
is suggested  by the great  variability of host  resistance  in this  instance  as com-
pared  with  the  uniformity  of  the  tumor  inoculum.  But  to  explain  the nature
of the  changes  in host resistance  responsible  for  these  abrupt  alterations  in the
disease and the symptom complex that accompanies  them  a great  deal  will have
to be  understood  regarding the manner  of control  and  regulation  of  the various
agents  of defense in the animal body.  Nevertheless,  some assistance  is rendered
by  the data at hand.  The  group of manifestations  in question  takes  place  to a
recognizable  degree only in animals of low resistance, but not in all such animals;
it takes place during the period of early rapid growth and invasion by the primary
tumor,  and at  a  time  when the  host  is  still in  good physical  condition,  and it
leads  to  a  retardation,  either  temporary  or  permanent,  of  the  progress  of the
disease.  From these  circumstances  one would infer that the physical  manifesta-
tions are of the nature  of a  reaction  to invasion,  unusual in type,  and character-
ized  by  a  sudden  increase  in  host  resistance.  Apparently,  too,  the  causative
factor  in the  animal  responsible  for  the initiation  of this  reaction  is dependent
upon some other than low resistance per se.  Perhaps these rabbits, besides being
weak in resistance to the tumor, are more sensitive to its  inroads  than are  others
of  the same  series,  and  when  the stimulus of  invasion  has mounted  to a  certain
critical  degree  of  intensity,  the  mechanism  which,  it  is reasonable  to  assume,
the  animal  organism  possesses  to  coordinate  defense  responses  to  the  require.
ments of an  invasion,  becomes unbalanced  and responds  with  a disproportioned,
frequently  maximum,  defense  mobilization.  The immediate  result  of  this  is a
reduction  in  tumor  growth,  which  is  temporary  or  permanent  depending  upon
the efficiency  of the reaction  that has  taken place.
This explanation  of  the seemingly paradoxical state  of affairs  that
arises in certain tumor-bearing rabbits is based largely on the results
of our investigations  on the response to malignant disease  of certain
delicately balanced  phenomena  of blood coagulation.  Report of this
work will be made in the near future.
SUMARY.
As an adjunct  to the study of a transplantable  malignant tumor of
the  rabbit an  index  of  malignancy  has  been  developed  which  has
proven useful in evaluating the severity of the disease for the purpose
of statistical investigations.
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The index consists of two figures, one of which expresses the growth
capacity  of the primary lesion on a volume  basis, and the other  the
extent of the metastatic lesions according  to the  distribution  of  pe-
ripheral  tumors.  In the present communication these two values  for
each  animal  are  utilized  for  the  study  of  the  relationship  existing
between the size of the primary  tumor and the distribution  of metas-
tases in this experimental  tumor.  The data from a group of 128 rab-
bits form  the basis  of  the  analysis.  These  animals  represent  three
entire  series that had been used for the purposes of other experiments
at various  times, all,  however,  conducted  under  carefully  controlled
uniform conditions.  The indices of malignancy of these animals were
analyzed by means of graphs, in which individual values are preserved
while at the same time investigation of mass behavior is permitted.
From this analysis it is concluded (1) that the severity of the disease
as a whole  is very irregular  among individuals  of a  series  and from
series to series, and (2) that the relationship between the extent of the
primary lesions and that of the secondary lesions is inconstant  among
individuals but assumes definite proportions when the data are viewed
in the mass.  For the mass proportion between the two phases of the
disease is predominatingly  a direct one, but in certain small groups of
seriously affected rabbits the proportion  shows a tendency to reversal,
while, in addition,  there occurs  a  reduction in the rate  of growth of
the  primary  tumor,  which  reduction,  together  with the  reversal  in
relationship,  appears  to be more pronounced  from series to  series as
malignancy  increases.
An attempt has been made to account for these results in the light
of  what has been ascertained  of the  modes  of defense  of the rabbit
host against  the inroads of the cells of this transplanted  tumor.
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